A concept of equi -assignment is introduced and characterized by means of a property based on the Euclidean algorithm fat findir 2 l..e greatest common divisor. Then a set of optimal solutions of a particu!ar discrete optimization problem is found by determining a suitable equi-assignment.
Let t and m be integers such that 0 s t s m; find all the elements of lBm which are equi-assignments I with exactly t positive components.
(1)
*The results of this pap er were presented at the Tenth Symposium or1 Mathematical Fkogramming (MONTREAL-1979).
Denote by E(r, m) the set of solutions of problem (1). In the next part of this section E(t, m) will be determined by means of a procedure based on the Euclidean algorithm for finding the greatest common divisor between f and m. Besides it will be shown that in E(t, m) every element is a cyclic transformation of zny other.
Denote by u (") the null n-vector and by e (N the n-vector with only the first component equal to one and all the others equal to zero. For every d EP, the function tid from B to fi is defined by 4d(~g, . . . , x,_.~) = (e(d+xo), e(d+Xl), . . . , e(d+xm-l)) =(l,O,. Let 4 = (%, ql,. . . , Q). Now we a re able to state the main result of this section':
Theorem 1. A vector x E IEB" is an equi-assignment with exactly t positive components ifl it is a cyclic transformation of Qiq (u(Q)).

Explicit solutions of a particular discrete optimization problem
Consider the following discrete optimization problem: is an optimal solution of P(m, k, b).
It follows from Theorem 2 that the optimal value of P(m, k, 6) is [h/k] for any nonnegative integers m, k, b. We remark that if x E E( t, m) then every cyclic transformation of x belongs to E(t, m); hence, by using Theorem 1 and Theorem 2 we are able to determine explicitly a set of optimal solutions of P(m, k, 6). Pt is possible to show that such a set is the same as that one which is determined in [l] . We will give a sketch of the proofs of Theorems 1 and 2. haore details and other results related to the problems (1) and (2abc) can be found in [3, 4] .
Proof of Theorem 1. Let r_l = m, r, = t, rk+l= 0. Denote by 8 n the ordinary difference between integers mod n. Let h E (0, 1, . . . k} and consider x E A. V'lpentesta E(rh, ql-l). set
It is possible to prove the following assertions: Because of (A.l) and (A.2) we have that n(x) is an element of B'h with exactly rh_el positive components. Furthermore it can be proved that = Eh %-I) iff nb)E &,+I, rd. 
Since (A.3) implies aqk( drk') E E( r,, rk_. i j by using more times (AS) we have @q(u(rk)) E E( t, m). Thus sufficiency is proved by remarking that every cyclic transformation of any element of E(t, m) is still an element of E(t, m). Let us prove necessity. Let x E E(t, rat) and define l?@)(x) = n (I?(x)), n(3) (x) = lI(II(*)(x)) and so iteratively fl(")(x: j = lYf(17'k-1) (x)). It is not difficult to see that x is a cyclic transformation of (PG(@h( . . . @k-l(.llck)(x)) . . . )). On the other hand, it follows from (A.3) and (A.4) that Utk)(x) is a cyclic transformation of @qk(ucrk)). This implies that @s@Dql(. . l @Q*-~(P)(x) l l 0)) is a cyclic transformation of @q(u(rk)) and ithus we have necessity.
Proof of theoiTem 2. Set p == b - [b/k] k. It is possible to prove the following
